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Streptogramins in Animals 

The ANIMAL HEALTH INSTITUTE (“AHI”) submits these comments to the Docket 
number 2004N-0479 dated November 23,2004 requesting input on the Agency’s draft 
risk assessment of streptogramin resistance in Enterococcus faecium attributable to the 
use of streptogramins in animals. 

AH1 is the national trade association representing manufacturers of animal health 
products - the pharmaceuticals, vaccines and feed additives used in modern food 
production, and the medicines that keep livestock and pets healthy. 

General Comments on the Process, Format, Scope and Content 

CVM is to be commended for undertaking a quantitative risk assessment on a 
most complex issue. The quantitative risk assessment approach avoids over-reliance on a 
qualitative risk assessment, which seems to be what was done by APVMA in Australia 
for their review of virginiamycin (APVMA, 2004); or the European political decision 
approach following the invocation of the precautionary principle to remove the growth 
promotion claims of virginiamycin. 

However, there is no reason the process should have taken 4 years to reach draft 
stage. Other risk assessment approaches (Hurd, 2004; Cox and Popken, 2004, Kelly et al., 
2004) etc. have been completed and published in far less time). The information found 
within the risk assessment is now dated; a perusal of the reference list suggests that most 
of the papers used to write the document were published in 2002 or before. The authors 
should take this opportunity to add the most recent information on streptogramin-resistant 
E. faecium. For example, there is new information available on the efficacy and usage of 
QD to treat VREF, the likelihood that QD will be used to treat VREF, the concurrence of 
streptogramin resistance markers in animals and humans and the potential acquisition of 



Docket No. 2004N-0479 
February 23,2005 
Page 2 of 16 

QD resistance during therapy. Arguably, this document is about the modeling but readers 
will find this document most credible if it is up-to-date. 

Recent work has begun to show that a risk:risk, risk-benefit or risk:trade-off 
approach should be undertaken (Cox and Popken, 2004). Human health benefits that 
accrue due to the use of a given antibiotic should be evaluated as well as the risks; and a 
deterrnination of the ratio of risk to benefit made. In support of this point, at the October, 
2004 VMAC meeting to review a new macrolide, tulathromycin, for use in cattle per 
Guidance 152, VMAC stated that “animal welfare” should be a criterion for evaluation. 
Provided that this precedent is applicable to the situation with other antibiotics, such as 
streptogramins, it seems as though this aspect of the current risk assessment must be 
addressed. AH1 encourages CVM to incorporate this aspect into the next iteration. 

Other risk assessments have used multidisciplinary panels; however, the listing of 
CVM authors excludes expertise particularly in human infectious disease practices, 
epidemiology, food microbiology, etc., so the next iteration would benefit from input 
from a multi-disciplinary panel. Many of the deficiencies noted in the document could 
have been addressed by persons with the appropriate expertise. 

The stated objective of the risk assessment was to determine the risk of VREF 
infected humans failing Synercid therapy. But, the risk estimates are based only on the 
potential for streptogramin resistant Enterococcus faecium infections (that are also 
vancomycin resistant) to be exposed to Synercid, not whether that exposure will actually 
result in a less than anticipated favorable response to treatment. The draft report makes 
the implicit assumption that clinical treatment outcome is strongly correlated with the 
MIC. This may or may not be relevant for patients likely to be treated with Synercid for 
an E. faecium blood stream infection owing to confounding factors of the patient 
population (e.g. immune status, other health issues such as kidney function, etc.). Based 
on the fact that only low level resistance (MIC 54 ug/ml) is found in human isolates, 
there may be little clinical impact. It appears that somewhere in the process, the focus 
shifted and became confused with the relationship between MICs, clinical outcome and 
risk. The draft report would be improved by working toward a consistent objective. 

The various sections of the risk assessment lack congruence and the overall 
cohesiveness of the document could be improved by some judicious editing. For 
example, the release and exposure sections of the document suggest that gene transfer 
from animal-derived enterococci to hurnan enterococci is the primary route by which 
people will acquire streptogramin-resistant E. faecium infections. However, the 
calculations in the consequence section rely on the assumption that colonization by 
animal-derived streptogramin-resistant E. faecium, as represented by the use of 
genogrouping data, is the primary means by which humans will acquire such an infection. 
The document does state that the authors believe that people are more likely to acquire E. 
faecium infections that are not treatable with either streptogramin or vancomycin by co- 
infection with SREF and VREF than by gene transfer. However, given the amount of 
information presented on gene transfer, this comment has the appearance of an 
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afterthought. The release and exposure sections would provide a more effective 
introduction to the consequence section if the material on gene transfer was condensed 
and the material on co-infection was expanded. The idea of gene transfer has long been 
speculated as the mechanism by which risk to human health from antibiotic-resistant 
enterococci will occur. Co-infection represents a departure from this broadly accepted 
idea and as such, requires more explanation. The authors should consider including 
scientific data on this topic - what is the precedence for co-infection? 

The scope of the risk assessment should include consideration of the 
epidemiology of spread of SREF within a healthcare facility and needs further analysis. It 
remains to be explained how the introduction of one patient, with transient SREF in their 
intestinal tract, can be a “shedder” into a healthcare facility; and that strain becomes 
established and maintained in the facility as a nosocomial strain. This should be 
contrasted with nosocomial enterococcal infections in patients that become streptogramin 
resistant during the course of treatment with Synercid; and how those strains become 
epidemic within a facility. A recent discussion of the type of epidemiology that is 
involved is provided (Smith et al., 2004). 

Application to Guidance 152 

The quantitative approach shows the value of extensive research on clinical 
outcome data as opposed to simply using a “look up” table in Appendix A in Guidance 
152 where streptogramins are categorized as “highly important”. There is no way this 
assessment could have been conducted using the qualitative ranking of “highly 
important”. Since this draft shows that there may be clinical data available to actually 
determine the sequence of hospital treatment protocols and outcomes for Synercid, CVM 
is encouraged to ask FDA CDER to revise Appendix A by considering actual clinical 
information or allowing drug sponsors to provide that data in lieu of simply using the 
“look up” table. 

On page 67, section 4.7, it is stated that “conclusions based in part on qualitative 
exposure assessment are likely to be overly conservative ” We agree. It is further stated 
that after the presentation of the animal for slaughter, the transport of resistant bacteria 
through the food chain, and the factors contributing to human exposure are primarily 
human controlled factors. In essence, that is why food hygiene during processing, in the 
home and in food service has the greatest impact on controlling transfer of resistant or 
susceptible microorganisms. This has been our major criticism with GFI #152 that uses 
simple per capita consumption and rough approximations of pathogen prevalence on raw 
products to determine level of exposure. Recent CDC FoodNet data has shown that 
improvements in food hygiene, attributable to the full implementation of post-harvest 
HACCP interventions, has reduced the incidence of bacterial food borne disease 
(MMWR, 2004). Given the reality of reduced carcass contamination, and thus meat 
contamination, the draft report scenario that assumes 100% of the streptogramin resistant 
enterococci could come from animal sources cannot be valid. The exposure assessment 
does not factor in further processing or cooking of the contaminated meat which would 
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reduce the exposure to SREF to near zero. A zero exposure scenario is more likely a 
100% exposure. If the 100% exposure scenario was likely, then human isolates would 
routinely be found with high level resistance. In reality, MIC frequencies are different 
for enterococci isolated from animals and humans; resistance (MIC 2 32pg/mL) rates in 
animal derived isolates are relatively high while human isolates show a low (O-4%) 
prevalence of high MICs. 

Although the draft risk assessment purports to make no risk management 
recommendations, it is clear that intervention steps would be most effective closer to the 
patient, rather than on-farm. Food hygiene, hospital infection control, appropriate 
antibiotic use in patients, etc., appear to be key areas. There is no indication that any 
changes to the label indications of the virginiamycin product line would have any effect 
on the human use of Synercid. Although the authors clearly point out that risk 
management strategies were not a part of the current draft risk assessment, there is no 
doubt that this work will be used by some organizations for that very purpose. 

Specific Technical Cornments 

Page 69 indicates that in order to conduct this assessment at all a “causal process 
was assumed to exist between exposure to hazardous agents and increased risks of 
adverse health effects.. 2’ Given that the causal process was assumed to exist, but was 
not shown by listing the temporal association data on page 3, nor convincingly presented 
throughout the remainder of the document, it must be questioned as to whether there was 
even enough evidence upon which to conclude that virginiamycin use in animals presents 
a hazard, let alone a risk. The following points reinforce this conclusion: 

l The exposure assessment does not factor in processing or cooking of the 
contaminated meat which would reduce the exposure to SREF to near zero. A 
zero exposure scenario is more likely than a 100% exposure. 

l A large proportion of SmF did not possess genes known to encode for 
resistance nor was the majority of human isolates similar in MIC findings to 
animals. Page 71 states “ Unequivocal molecular genetic evidence for 
animal bacteria origins of streptogramin resistance among human- 
adapted E. faecium has yet to emerge” 

0 The scenario that assumes 100% of the resistance could come from animal 
sources cannot be valid. If this were the case human isolates would routinely 
be found with high level resistance. MIC patterns are different from animals 
and humans; resistance rates in animal derived isolates are relatively high 
while human isolates show a low (O-4%) prevalence. Indeed, MIC’s for 
animal isolates were routinely in the 16-32 ug/ml range while vast majority of 
human isolates were in the 4 @ml range. The authors state that this is 
“inconsistent with the postulated attribution of human streptogramin 
resistance from animal sources” 
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(Note: where line references are used headings and sub-headings are not counted. P = 
page, L = line, par = paragraph, B = bullet) 

l The risk assessment does not really estimate streptogramin treatment failures, 
a fact that should be more clearly emphasized in both the executive summary 
and the body of the document. The document does state that a SREF infection 
is not equivalent to a treatment failure. This position could be reinforced by 
the discussion of two important points. First, vancomycin and Synercid@ do 
not represent an either/or treatment situation: patients are not treated with one 
or the other. Other antibiotics are available and in fact, linezolid is more likely 
to be used to treat VREF infections than Synercid? Second, susceptibility 
testing would be used to determine the best course of therapy for a 
hospitalized patient infected with E. fclecium and if strains resistant to 
vancomycin and streptogramins were implicated, the patient would be given 
alternate therapy and would have no chance to experience streptogramin 
treatment failure. This is the clinical portion of the assessment where the 
expertise of an infectious disease physician would have been useful. 

Specific comments 
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cs only. In addition, 

The apparent differences in the genetic basis of resistance between 
animal and human origin strains identified elsewhere in the draft 
report suggest that if this horizontal transfer pathway is important it 
is only the human use of streptogramins that will determine the 
future prevalence of streptogramin resistance in human E. faecium. 

nosocomial antimicrobial resistance observed in aged care patients. 
o be not pertinent to the 

man communa 

e deleted as it does no more than reiterate the speculative 
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le range.” If the disease is clinically manageable, then 

’ resistant (i.e. a lower resistance breakpoint 

expected to control the infection in a time similar to the normal 

As for the entire risk assessment the preceding comment assumes 
that antibiotic sensitivity has a high correlation with treatment 
efficacy. This may not be the case with the class of patient with an 
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P34-37 
Table 3-l 

While the authors use the NCCLS breakpoint of rlpg/mL, they 
correctly acknowledge elsewhere in the report that clinical efficacy 
may still be retained at levels above 4pg/mL. In this regard the 
inclusion of isolates with lower MICs in the range of 4 - 8 pg/mL 
in the resistance column is misleading. [see P53, L23 Butaye 
(20 WI 
Has misidentification of E. faecium and E. faecaks been corrected 
for in these tables? If not, an additional column with this 
correction would be informative and provide an improved resource 
for subsequent reviews of this work in the light of new data. The 
author reports elsewhere (p55) that misidentification of E. faecalis 
as E. faecium may be as high as 20% and misidentification of E. 
faecium may be as high as 94.7% in total. 

P34-37 
Table 3-l 

The Aarestrup et al., 2000b data for broilers and pigs demonstrate a 
difference in resistance rates of the same isolates to Synercid@ 
(Q/D) and Virginiamycin, with much lower rates attributed to Q/D. 
Does this indicate that cross-resistance between virginiamycin and 
Q/D is less than lOO%? 

P38-39 The figures appear to include only one human data point each. 
Figure 7 & Does this imply that streptogramin resistance in humans has risen 
8 from zero subsequent to the cessation of animal use? If not, what 

point is the author alluding to with the inclusion of a single data 
point? If this is the only year for which DANMAP reports human 

approximately 30%, while the meat resistance levels have dropped 
to near zero. This would appear to indicate that something other 
than the ban of virginiamycin, such as better hygiene during 
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overall risk assessment in this draft report. Presumably less than 
complete cross-resistance would tend to lower the overall risk 

The relatively low MICs found in human isolates relative to animal 
isolates does not tend to support the hypothesis that streptogramin 
resistance in human E. faecium originates in animal E. faecium. 

Has misidentification of E. faecium and E. faecalis been corrected 
for in these tables? If not, an additional column with this 
correction would be informative and provide an improved resource 
for subsequent reviews of this work in the light of new data. The 
authors report elsewhere (~55) that misidentification of E. jbecalis 
as E. faecium may be as high as 20% and misidentification of E. 

faecium may be as high as 94.7% in total. 
There is an assertion made in the text that resistance observed prior 
to 1999 is likely to be related to animal transfer. Given the 
phenotypic differences observed between resistance observed in 
human and animal E. faecium it may be more like 

istance is unlikely and 

likely overestimates of resistance would tend to lower the overall 
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cooking) would give the same results, these data are meaningless to 
the current RA. 

would be valuable. 
cidation of this point 

Given the apparent differences in resistance determinants from 
animal and human sources further investigation into human to 
human horizontal transfer may be useful. 

be of limited relevance to the central issue. If the assertion of low 

tin use in humans (o 
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n of human resistance to virginiamycin use in 

n of human resistance to virginiamycin use in animals is 

initiating this report, however, as the authors have noted human 
colonization with zoonotic strains of E. faecium has not been 
shown to result in anything beyond transient carriage. 
The draft report cites that E. faecium streptogramin resistance 
determinant transfer data from in-vitro models has only been 
replicated in highly contrived in-vivo models using gnotobiotic 
mice. The report does not provide support that in-vivo transfer of 
animal derived resistance determinants is likely in the food-human 

In this citation of the background incidence of streptogramin 
resistance in E. faecium cited at 0 to 4% the report should reiterate 
that the higher level (4%) is most likely associated with 
misidentification of E. faecium and therefore the true incidence is 

occurs at all it is extremely limited. This lack of evidence coupled 
with the special conditions that must be present for S’REF to even 
impact human health, would suggest that it is relatively easy to 
conclude that virginiamycin use in animals has little or no impact 
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hypothesis, this approach does not provide a robust foundation on 
which to base further interpretation or decision making. 
Accordingly the authors (CVM) should remain vigilant that future 
users of this work only do so in an appropriate manner. If this is 
impractical, we suggest this component of the report should be 

to further use of this incidence estimate. 
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V R E f indicat ions from  isolat ion f requency d a ta  fo r  V R ..E f, M R S A , 
a n d  resistant S trep pygenes , T h e  es tim a te d  1 1 9 ,0 0 0  S  ynerc id@  

Fami ly  Physic ian,  6 5 ,663 -670 )  state in  Tab le  4  ( P  667 )  th a t 
l ine loz id r e c o m m e n d e d  du ra tio n  o f t reatment  fo r  V R IE f is 1 4  -  2 8  
days . These  d a ta  wou ld  sugges t th a t use  o f 7  days  o f S ynerc id@  
the rapy  pe r  V R E f case  is over ly  conserva tive. B e c a u s e  th e  n u m b e r  
o f t reatment  days  has  a  direct  impac t o n  th e  ca lcu la ted n u m b e r  o f 

fa r  h igher  th a n  resul ts from  ei ther  o f th e  o the r  mode l s , wou ld  b e  
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Docke t N o . 2 0 0 4 N - 0 4 7 9  
February  2 3 ,2 0 0 5  
P a g e  1 4  o f 1 6  

d ra ft repo r t has  s h o w n  a  lack o f suppo r t fo r  th e  fo o d  

users  o f th is  work  on ly  d o  so  in  a n  app rop r ia te  m a n n e r  a n d  th a t th e  
1 0 0 %  a ttr ibution calculat ions a re  h igh l igh ted as  un -based , 
hypo th e tical uppe r  b o u n d i n g  n u m b e r s  a n d  a re  n o t re flec tive o f a  

n ly” pr ior  to  th e  fo o d  

Conc lus ions  

T h e  repor t i den tifies  m a n y  weaknesses  in  th e  cha in  o f a s s u m p tions  l ink ing th e  use  
o f v i rg in iamycin  in  an ima ls  with S ynerc id*  res is tance in  h u m a n s . Howeve r  th e  repo r t 
fa i ls to  g ive  su fficient emphas is  to  these  weaknesses , so  th a t th e  fina l  r isk es tim a tes  
ove remphas ize  th e  poss ib le  an ima l  a ttr ibution fo r  h u m a n  infect ions. 

A s ide from  th e  shor tcom ings in  th is  init ial, o u td a te d  d ra ft, th e  d ra ft r isk 
assessmen t p roves  th is  p rocess  is a n  ex trem e ly en l igh ten ing  m e a n s  o f d e te rm in ing  if a  
p o te n tia l  p rob lem exists. In  th is  case  us ing  a  r isk assessmen t p rocess  to  m a p  th e  p o te n tia l  
con trol po in ts fo r  res is tance select ion,  exposu re , a n d  impac t, a n d  u ti l izing ava i lab le  d a ta , 
it is ev iden t th a t the re  a re  signi f icant hurd les  th r o u g h o u t th e  fo o d  p roduc tio n  a n d  
p rocess ing  cha in  wh ich  signif icant ly reduces  th e  p o te n tia l  o f an ima l  der ived  resistant 
bac ter ia  to  impac t h u m a n  hea l th . 

W ith  th e  p resen t inform a tio n  a n d  mode l i ng  e ffo r ts, it is h igh ly  ques tionab le  th a t 
fu r the r  e ffo r t is ac tual ly  n e e d e d  to  re fin e  th e  r isk assessmen t. For  th e  reasons  o u t l ined in  
th e  p rev ious  sect ion, C V M  is encou raged  to  conc lude  th a t th is  e ffo r t rep resen ts a n  
ex tens ive  haza rd  i den tif ication exerc ise a n d  the re  was  n o t su fficient ev idence  u p o n  wh ich  
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to conclude that virginiamycin use in animals presents a hazard, let alone a risk, to public 
health. 

AH1 thanks CVM for the opportunity to comment. 

Sincerely yours, 

Richard A. Carnevale V.M.D. ’ 
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